In this paper, new powerful modification of homotopy analysis technique (NMHAM) was submitted to create an approximate solution of nonhomogeneous nonlinear ordinary and partial differential equations. The NMHAM is a combination of the new technique of homotopy analysis method(NHAM) [4] and the new technique of homotopy analysis method(nHAM) [7] .Three illustrative examples are employed to illustrate the accuracy and computational proficiency of this approach. The outcomes uncover that the NMHAM is more accurate than the NHAM and nHAM.
Introduction
In recent years, many engineers and scientists in various sciences like Mathematics, Biology,Physics, and particularly in branches of engineering like Fluid mechanics, Numerical calculations in Aerospace and Electronics are faced with nonlinear phenomena and many nonlinear problems. Since solving nonlinear problems plays a crucial role in various fields of engineering and science, Scientists are interested in obtaining techniques for solving nonlinear problems and have performed extensive researchers to achieve nonlinear problem solving techniques. As solving nonlinear problems are generally difficult and achieving their exact solutions are hard, various approximate methods have been developed to solve them. The homotopy analysis technique (HAM), proposed by Liao [14] , is a powerful technique to solve non-linear problems. In recent years, this method has been effectively applied to numerous problems in science and engineering [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . All of these successful applications verified the validity, effectiveness and flexibility of the HAM. Recently, some modifications of HAM have published to facilitate and accurate the calculations and accelerate the rapid convergence of the series solution and reduce the size of work [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . It is the aim of this paper to submit a new powerful modification of the HAM. The NMHAM is a combination of the two modifications of homotopy analysis technique (NHAM) [4] and the nHAM [7] . The NMHAM demonstrates an accurate solution if compared with the NHAM and nHAM, and therefore it has been shown that to be computationally efficient in applied fields. The obtained results suggest that this newly improvement technique introduces a powerful improvement for solving nonlinear problems.
Where ℕ is a nonlinear operator , ( , ) means independent variables, ( , ) is an unknown function, and ( , ) is a non-homogeneous terms.
The non-homogeneous terms ( , ) in (2.1) can be expressed in Taylor series based on a kind of continuous homotopy mapping with respect to , where ∈ [0,1] is an embedding parameter, ( , ) → ( , ; ) as [4] Where We note that ( , ) depend on the order of the differential equation s.For example,
Give us a chance to develop the supposed zeroth deformation equation as follows
Where ∈ [0,1] is an embedding parameter, ≠ 0 is an auxiliary parameter, L is an auxiliary linear operator, y 0 (x, t) is the initial guesses of ( , ) , (x, t; ) is an unknown functions , and ℋ( , ) denotes a nonzero auxiliary function. It is evident that when = 0 and = 1 becomes respectively. In this way as increments from 0 to 1, the solution ( , ; ) varies from the initial guess 0 ( , ) to the solution ( , ). Having the freedom to select 0 ( , ) , L , ,and ℋ( , ), we can expect that every one of them can be chosen with the goal that the solution ( , ; ) of (2.4) exists for ∈ [0,1] .
Expanding ( , ; ) in Taylor series, we have
+ ⋯
Where Next, recall that , ℋ( , ), 0 ( , ) ,and L are select with the end goal that the series (2.6) converges at =1 and that Differentiating equation (2.4) for times with respect to and afterward setting =0 and lastly dividing the resulting equation by ! , we have the so-called th order deformation equation as follows:
It ought to be underscored that ( , ) for ≥ 1 is administered by the equation (2.10) with the boundary conditions that come from the original problem.
The homogenous part of equation (2.1) can be written as [7] WhereL= ⁄ , = 1 , 2, … is the highest partial derivative with respect to t , A is a linear term , and B is a nonlinear term.
Hence, the equation (2.1) will be take the form:
10) where (
Substituting this equality into (2.20), we obtain
The NHAM is powerful when = 1, and the solution of NHAM can be written as the following series:
The New Modified Homotopy Analysis Method (NMHAM)
When ≥ 2, we rewrite (2.1) as in the following system: 
But when ≥ 2 , there are too many additional terms where harder and more timeconsuming computations are performed.so, the closed form solution needs more numbers of iteration. We note that the order of differential equation (3.1) is the first order ( = 1) Since all the equations of the system (3.1) of the first order then The non-homogeneous terms ( , ) in the last equation of (3.1) can be expressed in Taylor series based on a kind of continuous homotopy mapping with respect to , ( , ) → ( , ; ) as the following Using the iteration formulas (2.22) and (2.24) as follows:
Substituting in (2.20),we obtain
Set the initial approximation
For > 1 , = 1 , and
4. Applications
Example 1 Consider a Duffings equation [4]
The problem (4.1)-(4.2) solved by ( NHAM ) [4] .
In order to solve (4.1)-(4.2) by the proposed approach (NMHAM) we construct the following system:
We expand the homotopy ( ; ) in powers of the parameter with s=1:
and the following linear operators:
Equation (4.1) with the initial condition
and ( ) = cos( ) sin(2 ) has the exact solution
with the following initial conditions :
Where
such that
, ….
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⋮ Then, the series solution of the NMHAM is: Equation (4.12) is an approximation solutions for the problem (4.1)-(4.2) depending on the parameter . To determine the valid region of , the -curves given by the 7 th -order NMHAM at different values of t are drawn in figure (1).
we obtain
Now, for r ≥ 2, we get 
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The exact solution when ( ) = sin( ) − cos( ) + 2 sin( ) 2 is ( ) = sin( ) . 
Asian Online Journals (www.ajouronline.com)⋮ Then, the series solution of the NHAM is: Equation (4.27) is an approximation solutions for the problem (4.13)-(4.14) depending on the parameters .
NMHAM solution:
in order to solve (4.13) )-(4.14)by the proposed approach (NMHAM) we construct a system of differential equations as follows :
with the following initial conditions:
Expanding the homotopy ( ; ) in powers of the parameter with = 1:
And the following linear operators: (11) shows that the series solution 7 obtained by NMHAM at 0 ≤ ≤ 1 is more accurate from the series solution 7 obtained by NHAMFigures (12) shows that the series solution 6 obtained by NMHAM is more and faster convergence from the series solution 7 obtained by NHAM at 0 ≤ ≤ 1. 
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Figures (14) show that the series solution 5 obtained by NMHAM at 0 ≤ ≤ 1.5, = 0.2 is more accurate from the series solution 5 obtained by NHAM. Figures (15) show that the series solution 5 obtained by NMHAM is more accurate from the series solution 5 obtained by NHAM at larger (1.5 ≤ ≤ 3, = 0.2). 
Conclusion
In this article, new powerful modification of homotopy analysis method (NMHAM) was proposed to create an approximate solution of nonhomogeneous nonlinear ordinary and partial differential equations. The main advantage of the NMHAM is that it requires less computational work compared with the NHAM and nHAM in finding approximate solutions for nonlinear nonhomogeneous differential equations. Illustrative examples show that the series solution obtained by NMHAM is more accurate from the series solution obtained byNHAM andnHAM. Therefore, depending on the results of this work, we can say that the NMHAM is more effective than NHAM and nHAM.
